The antiferromagnetic pinning properties of IrMn and FeMn have been observed as a function of temperature by building spin valve samples with the structure NiFeCo / CoFe / Cu / CoFe / NiFeCo / (IrMn or FeMn) and measuring their magnetoresistive properties. The pinning strength was evaluated in terms of the break field, defined as the field applied in the direction opposite to the magnetization of the pinned layer at which the pinned layer switches. At room temperature, the break fields for both the 
Introduction
Since the discovery of the Giant Magnetoresistance (GMR) effect ten years ago 1 , 2 , a number of different types of GMR materials have been fabricated into various thin film magnetoresistive devices. These can be divided into multilayers 3, 4 (repeating alternating layers of magnetic and nonmagnetic metals), unpinned sandwiches 5 (magnetic / nonmagnetic / magnetic), and spin valves (pinned sandwiches).
Multilayers and unpinned sandwiches have proven to be very useful for making linear unipolar field sensors with ranges on the order of 1 to 100 Oe. Spin valves also appear to have desirable magnetoresistive features, particularly for use in low fields.
The distinguishing feature of a spin valve is its pinning layer. This layer is typically an antiferromagnet which is exchange coupled to one of the two magnetic layers in the sandwich. 
Experimental Procedures
Magnetoresistance measurements were carried out on two spin valve samples. 
Results and Discussion
At issue before this work began was whether any easily deposited antiferromagnetic pinning layer would function in a device which operated at 125 If one defines the "pinning break field" as the antiparallel field at which the magnetoresistance is at half its maximum value, this parameter can be plotted against temperature for the two spin valve structures. Results of this analysis are shown in Figure 4 . The GMR, defined in the usual way as (R ↑↓ R ↑↑ ) / R ↑↑ , is plotted versus temperature for both spin valve types in Figure 5 . The GMR is essentially the same for the two structures up to the point where the pinning gives way in the FeMn pinned sample.
6
Another critical issue for spin valve structures is their compatibility with standard semiconductor processes. FeMn is notoriously reactive with a number of common process chemicals such as photoresist developer and reactive ion etch chemistries such as SF 6 . It was thought by some that IrMn would not have these problems.
However, although we have not done quantitative studies of these effects, we find that
IrMn does corrode when exposed to certain process chemistries, the RIE in particular.
Conclusions
The data show that IrMn has significant advantages over FeMn as an antiferromagnetic pinning layer for spin valves which must operate at elevated The GMR exists over a significantly wider temperature range for IrMn pinned spin valves. The linear decrease in GMR with temperature (before the catastrophic decrease) is related the temperature dependence of the spin dependent scattering ratio within the spin valves and not to the type of pinning layer.
